Prediction of three-dimensional structure of Escherichia coli ribosomal RNA.
A model for the tertiary structure of 23S, 16S and 5S ribosomal RNA molecules interacting with three tRNA molecules is presented using the secondary structure models common to E. coli, Z. mays chloroplast, and mammalian mitochondria. This ribosomal RNA model is represented by phosphorus atoms which are separated by 5.9 A in the standard A-form double helix conformation. The accumulated proximity data summarized in Table 1 were used to deduce the most reasonable assembly of helices separated from each other by at least 6.2 A. Straight-line approximation for single strands was adopted to describe the maximum allowed distance between helices. The model of a ribosome binding three tRNA molecules by Nierhaus (1984), the stereochemical model of codon-anticodon interaction by Sundaralingam et al. (1975) and the ribosomal transpeptidation model, forming an alpha-helical nascent polypeptide, by Lim & Spirin (1986), were incorporated in this model. The distribution of chemically modified nucleotides, cross-linked sites, invariant and missing regions in mammalian mitochondrial rRNAs are indicated on the model.